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Biological Studies

Q. What effects of EMFs have been reported in laboratory studies?

A. Several kinds of biological effects have been reported in studies of electric and /or
magnetic fields (see below). A biological effect is a measurable change in some biological
factor. It may or may not have any bearing on health. Overall, effects attributed to EMFs
have been small and difficult to reproduce. Very specific laboratory conditions are usually
needed for effects of EMFs to be detected. It is not known how EMFs actually cause these
effects.

Laboratory studies to date have not answered questions about possible human health
effects. These studies are, however, providing clues about how EMFs interact with basic
biological processes. The cell membrane may be an important site of interaction with
induced currents from EMFs.

Keep in mind that some of these effects are within the "normal” range of variation. A
biological response to a particular stimulus does not necessarily result in a negative health
effect.

Q. What about effects of EMFs on the hormone melatonin?

A. Melatonin is a hormone produced mainly at night by the pineal, a small gland in the
brain. One reason scientists are interested in melatonin is that it could help explain results
of some EMF epidemiological studies. Melatonin has been reported to slow the growth of
some cancer cells, including breast cancer cells, in laboratory experiments. If
powerfrequency EMF can affect melatonin in humans, this could be a mechanism to
explain results of some EMF studies of breast cancer.

In the 1980s, scientists found that in rats exposed to 60-Hz electric fields, nighttime
melatonin levels were reduced. Other studies have since reported that both AC and DC
magnetic fields can also affect melatonin levels in rats and hamsters. These experiments
are very delicate and depend on a combination of factors such as age of the animals and
length of day. Melatonin levels were not affected in sheep raised for nearly a year in the
EMFs directly beneath a 500-kV transmission line. Experiments with baboons also showed
no changes in melatonin. The Midwest Research Institute (MRI) has i studied the effect of
60-Hz magnetic field exposure on human melatonin. In 1993 MRI reported that although
subjects showed no effect on the average, those individuals with naturally lower levels of
melatonin did show a small further decrease. However, in 1994 MRI reported that a second"
study, specifically designed to replicate the earlier results, found no such effect.

On to Government Actions...
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Government Actions

Q. What have governmental reviews concluded about EMFs and cancer?

A. Most recent reviews have concluded that the existing evidence, although suggestive,
does not show that EMFs cause cancer. These include national reviews by the U.S.
Environmental Protection Agency, the Committee on Interagency Radiation Research and
Policy Coordination, the Australian Minister of Health, the National Radiological Protection
Board of the United Kingdom, the Danish Ministry of Health, the French National Institute of
Health and Medical Research, and reviews sponsored by the states of California, Texas,
Connecticut, lllinois, Maryland, and Colorado.

The Swedish government issued a public information document in
¥May 1994 that states, "We suspect that magnetic fields may pose

M certain risks to health, but we cannot be certain.” While research is
. junder way to pin this down, the report continues, "there is good

» reason to exercise a certain amount of caution.” The Swedish

‘b. 'government recommends against locating new homes and schools
Lnear existing electricity generating plants and proposes that high
magnetic fields in homes, schools, and workplaces be limited. It
specifically states, however, that "current knowledge is not sufficient for us to tell how

magnetic fields affect us. So we do not have a basis on which to set [exposure] limits." . .

i

In nearby Denmark, a government agency concluded there was no scientific reason to
establish magnetic field standards for high-current lines.

Some Quotes from National ENF Revie

“Some of the epidemiological
evidence is suggestive of an asso-
clation between surrogate measure-
ments of magnetic-field exposure and
certain cancer dbutcomes . . . [lack of
sufficient data] prevents the inference
of cancer causality from these associa-
tions at this time.”

~(L.8. EPA Science Advisary Board 1991

“It has not bren scientifically estab-
lished that magnetic fields of extreme-
Iy low frequency initiate or promote
cancer or have any other harmful
clfects on humans. However, it has not
been scientifically established that

"The Dandsh and Swedish study
suppeorts the hypothesis of pravious
stuclies that children living near high-
current plants have an increased
frequency of cancer. Bul the results do
not exclude the possibility that the
association might be due to chance.”
~Dlanish Ministry of Meslih 1953

“The epidemiologic results presently
avzilable do not permit the exclusion
of a role for magnetic felds in the
incidence of leukemda, particularly

in children, New investigations are

necessary tu confirm or deny this
wle.”

http://www.niehs.nih.gov/oc/factsheets/emf/govactn.htm
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tsuch fiekds are not harmful.”
~Aduisory Panel fo Australion Minister
of Flaltir 1942

“The epidemiologic findings that have
been reviewed provide no firm evi-
dence of the existence of a carcino-

- genic hazard from exposure [to EMEs]

... the findings to date can be

regarded only as sufficient to justify
formulating a hypothesis for testing
by further investigations.”

=LK, National Rediological

Protection Board 1582

~Freneh Natiowal Institute of Health and
Mlgdival Resoaech 1993

“We suspect that magnetic fields may
poac cortain risks to health, but we
cannot be certain . . There is good
reasom to exercice o certain amount of
caution.”
~Sweedish Natiomat Electrivin
Safety Board 1894

On to EMF Standards...
Back to Contents...
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Your EMF Environment

Q. What are some typical EMF exposures?

A. First, "expaosure" must be defined. Scientists are still uncertain about the best way to do
this, because experiments have shown that several aspects of the fields may be relevant to
biological effects. Should exposure be an average of changing magnetic field levels over
some time period, or should it focus only on time spent in high fields above some threshold
value? Are rapid field changes important? Does the frequency content play a role? Even
though the average field level has been used widely to represent EMF exposure, it is
possible that other definitions may relate more closely to any possible effects.

Second, EMF in the environment is very complicated. We are usually exposed to EMF from
a large number of sources every day. Fields change both in time and space. A person's
EMF exposure depends to a large degree on what he or she is doing in the field at the time.

*z1) Several kinds of small meters are now available that can be carried or worn by a
person to record magnetic field exposures automatically. The figure on the next
page is an example of data collected with one of these meters. The magnetic
field was measured every 24 seconds over a 24-hour period. For this person,
field exposure at home was very low. The occasional spikes (short exposures to
high fields) accurred when the person drove or walked under or over power lines or was
close to appliances in the home or office.

Some studies have used these automatic gaussmeters to measure human exposure to
magpnetic fields (see above). These studies tend to show that appliances and building wiring
contribute to the low-level background magnetic field exposure that most people receive.
People living close to large power lines tend to have higher overall field exposures.
However, as shown on the chart below, there is much individual variation among homes.

Q. How do electric and magnetic fields from transmission lines and appliances compare?

A. Electric fields close to transmission lines are much stronger than the fields found near
electrical appliances. However, remember that electric fields are greatly reduced in strength
by objects like buildings, trees, and vehicles. Magnetic fields, on the other hand, are not
blocked by most materials. Magnetic fields very close to electrical appliances are often
stronger than the fields directly beneath power lines. However, appliance fields decrease in
strength with distance more quickly than do power line fields.

The following tables show typical 60-Hz magnetic fields for a number of electrical
appliances commonly found in homes and workplaces. Many people are surprised when
they compare magnetic field measurement data from appliance to appliance and see that
magnetic field strength does not depend on how large, complex, powerful, or noisy the
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appliance is. In fact, the magnetic fields near large appliances are often weaker than those
near smaller devices. There are many reasons why this can happen, all of them related to
product function and design.

In the tables listed below, all magnetic field measurements are given in units of milligauss
(mG), and dashes in columns mean that the magnetic field measurement at this distance
from the operating appliance could not be distinguished from background measurements
taken before the appliance had been turned on.

To the Bathroom....
Kitchen....
Living/Family Room .....
Laundry Room....
Bedroom....

Electric Blanket....

Workshop....
Office....

Back to Contents...
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Federal Govern'ment Publications

e EMF in Your Environment: Magnetic Field Measurements of Everyday t/ Electrical
Devices, U.S. Environmental Protection Agency (EPA), 1992. 32 pp. Available free
from the U.S. EPA Public Information Center, 401 M Street, SW, Washington, DC
20460.

Designed for the general public, this booklet focuses on appliances as EMF sources.
Includes tables showing magnetic field strengths at varying distances from 38
common electric appliances. Power lines and transportation sources are also
discussed.

e Electric and Magnetic Fields and the Potential Hazard to Human Health, National
Institute of Environmental Health Sciences (NIEHS), 1994. 6 pp. Available free: call
919-541-5085.

Fact sheet provides concise description of EMF research issues, highlighting work at
NIEHS since 1988 and new interagency research effort.

e Electric and Magnetic Fields (EMF) Research and Public Information Eg
Dissemination (RAPID) Program: Research Agenda and Communication Plan, EMF
RAPID Program Interagency Committee, 1994. 10 pp. Available from U.S.
Department of Energy: call 202-586-5575 (request publication no. DOE/ EE-0021 )-
Also available from the National Institute of Environmental Health Sciences: call 919-
541-5085.

Describes agenda for 5-year national research and risk assessment program on EMF.
National Institute for Occupational Safety and Health (NIOSH): 1-800-356 4674.

On to Nonfederal Sources...
Back to Contents...
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Public Information from Nonfederal
Sources

» Answers to Frequently Asked Questions about Electric and Magnetic Fields (EMFs)
Produced by 60-Hertz (Hz) Electric Power, Massachusetts Department of Public
Health, 1993. Available free: call 617-727-7170.

Public information fact sheet gives basic, consumer-oriented information on EMF

health effects issue.

» Electric and Magnetic Field Fundamentals: An EMF Health Effects Research Paper,
Electric Power Research Institute (EPRI), March 1994. Available from EPRI. Call 510-
934-4212; request publication no. BR-103745.

o EPRI Resource Papers on EMF, EPRI. Single free copies available to nonprofit,
government, and educational organizations: call 510-934-4212.
Series of resource papers, geared to a technical audience, covering exposure

assessment, epidemiology, and basic EMF fundamentals.

» Electric and Magnetic Fields from 60 Hertz Electric Power: What Do We Know About
Possible Health Risks? 1989. 45 pp.

» Measuring Power Frequency Fields, 1992. 25 pp.

» What Can We Conclude from Measurements of Power Frequency Fields? 1993. 45
PP.

Dr. Granijer Morgan and colleagues at Carnegie Mellon University produced the
above three booklets on EMF to present technical information for a nontechnical
audience. Available from Carnegie Mellon for $5.50 each.

» Your Guide to Understanding EMF, 1993. 15 pp.

Colorful brochures give simple presentation of basic EMF issues. Spanish versions
are available. Can be purchased from the Culver Company: call 800-428-5837.
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EMF Periodicals

» Between the Lines, Center for Energy Information, Augusta, Maine. Call 800-947-
8765.

o EMF Health & Safety Digest, Minneapolis. Call 612-6234600.

o EMF Health Report, Information Ventures, Inc., Philadelphia. Call 215732-9083.
o EMF News, Washington, D.C. Call 202-508-5425.

o Microwave News, New York. Call 212-517-2800. Will provide a current list of

gaussmeter manufacturers. Send $1.00 to Microwave News, P.0O. Box 1799, Grand
Central Station, New York, NY 10163.

Articles & Books About the EMF
Controversy

o Brodeur, P. 1993. The Great Power-Line Cover-Up. Little, Brown, New York.

 EcoCancers: Do Environmental Factors Underlie a Breast Cancer Epidemic?" pp. 10-
13 in Science News, July 3, 1993.

» "Electromagnetic Fields," pp. 354-359 in Consumer Reports, May 1994,

¢ "EMFs Run Aground,” pp. 124-127 in Science News, August 21, 1993.

» "Findings Point to Complexity of Health Effects of Electric, Magnetic Fields," pp. 27-33
in Chemical and Engineering News, July 1994,

Taubes, G. "Fields of Fear,” pp. 94-108 in Atlantic Monthly, November 1994.

O-n to References...

Back to Contents...

http://www .niehs.nih.gov/oc/factsheets/emf/bookperi.htm 6/18/01



References Page 1 of 7

Questions and Answers about EMF
Electric and Magnetivc Fields Associated with the Use of Electric Power

REFERENCES

These references are grouped by the major topics covered in this publication. Most should
be available in technical libraries. Check your local universities or medical schools.

Basic Science

o Paris, D. T, and F. K. Hurd. 1969. Basic Electromagnetic Theory, McGraw Hill.

EMF Levels and Exposures

e Bowman, J. D., et al. 1992. Electric and Magnetic Field Exposure, Chemical Exposure,
and Leukemia Risk in "Electrical” Occupations. Prepared by the University of Southern
California for the Electric Power Research Institute, Palo Alto, Calif.

e Bracken, T. D., and R. F. Rankin (Principal Investigators). 1994. EMDEX Project
Residential Study Final Report (in press). Prepared by T. Dan Bracken, Inc., for the Electric
Power Research Institute, Palo Alto, Calif.

» Gauger, J. R. 1985. "Household Appliance Magnetic Field Survey," IEEE Transactions on
Power Apparatus and Systems PAS 104(9): 2436-2444.

o Stearns, R. D., M. W. Tuominen, and V. L. Chartier. 1992. "Magnetic Field
Characterization for the Bonneville Power Administration’s 500-, 230-, and 115kV
Transmission Line Systems." Abstract P-26. The Annual Review of Research on Biological
Effects of Electric and Magnetic Fields from the Generation, Delivery, and Use of Electricity.
W /L Associates, Ltd., Frederick, Md.

o Zaffanella, L. E., (Principal Investigator). 1993. Survey of Residential Magnetic Field
Sources. Final Report TR-102759 (2 volumes). Prepared by the High Voltage Transmission
Research Center for the Electric Power Research Institute, Palo Alto, Calif.

EMF Measurement Protocols

o IEEE Magnetic Field Task Force of the AC Fields Working Group of the Corona Field
Effects Subcommittee of the Transmission and Distribution Committee. "A Protocol for Spot
Measurements of Residential Power Frequency Magnetic Fields," IEEE Transactions on
Power Delivery 1993, July, 8(3): 1386-94.

http ://www.niehs.njh. gov/oc/factsheets/emf/referenc.htm 6/18/01



References Page 2 of 7

» National EMF Measurement Protocol Group. 1994. Power Frequency Magnetic Fields: A
Protocol for Conducting Spot Measurements in Residential Settings.

 Yost, M. G., G. M. Lee, D. Duane, J. Fisch, and R. R. Neutra. 1992. "California Protocol
for Measuring 60 Hz Magnetic Fields in Residences,” Applied Occupational Environmental
Hygiene, November, 7(11): 772-77.

EMF Standards and Regulations

o ACGIH (American Conference of Governmental Industrial Hygienists). 1994.7994-1995
Threshold Limit Valuesfor Chemical Substances and Physical Agents and Biological
Exposure Indices. Cincinnati. ISBN 1-882417-06-2.

o Electro-Magnetic Health Effects Committee. 1992. "Regulatory Issues,” Chap. 6 in Health
Effects of Exposure to Powerline-Frequency Electric and Magnetic Fields. Public Utility
Commission of Texas, Austin, Tex.

o IRPA/INIRC (International Nonionizing Radiation Committee of the International
Radiation Protection Association). 1990. "Interim Guidelines on Limits of Exposure to
50/60Hz Electric and Magnetic Fields," Health Physics 58: 113-122.

» Maddock, B. J. 1992. "Exposure Limits Around the World," Electric and Magnetic Fields
in the Workplace Proceedings, October 21-23, Paris. International Commission on
Occupational Health Radiation and Work Committee.

o SWEDAC (Swedish Board for Techﬁical Assistance). 1990. User's Handbook for
Evaluating Visual Display Units. MPR 1990:10 1990-12-31. SWEDAC, Bords, Sweden.

» TCO (Tjanstemannens Central Organisation, Swedish Confederation of Professional
Employees). 1994. Screen Facts. Stockholm, TCO Information Center, Chicago.

Residential Childhood Cancer Studies

(The following references are in chronological order.)

» Wertheimer, N., and E. Leeper. 1979. "Electrical Wiring Configurations and Childhood
Cancer,” American Journal of Epidemiology 109: 273-284. v

o Fulton, J. P., S. Cobb, L. Preble, L. Leone, and E. Forman. 1980. "Electrical Wiring
Configurations and Childhood Leukemia in Rhode Island," American Journal of
Epidemiology 111: 292-296.

e Tomenius, L. 1986. "50-Hz Electromagnetic Environment and the Incidence of Childhood
Tumors in Stockholm County," Bioelectromagnetics 7: 191-207.

http://www.niehs.nih.gov/oc/factsheets/emf/referenc.htm 6/18/01



References Page 3 of 7

» Savitz, D. A., H. Wachtel, F. A. Barnes, E. M. John, and J. G. Tvrdik. 1988. "Case-
Control Study of Childhood Cancer and Exposure to 60-Hz Magnetic Fields," American
Journal of Epidemiology 128: 21-38.

o Coleman, M. P., C. M. J. Bell, H. L. Taylor, and M. P. Zakelj. 1989. "Leukaemia and
Residence near Electricity Transmission Equipment: A Case-Control Study," British Journal
of Cancer 60: 793-798.

« Myers, A, A. D. Clayden, R. A. Cartwright, and S. C. Cartwright. 1990. "Childhood
Cancer and Overhead Powerlines: A Case-Control Study," British Journal of Cancer 62:
1008-1014.

« London, S, D. C. Thomas, J. D. Bowman, E. Sobel, T. C. Cheng, and J. M. Peters. 1991.
"Exposure to Residential Electric and Magnetic Fields and Risk of Childhood Leukemia,"
American Journal of Epidemiology 134: 923-937.

o Lowenthal, R. M., J. B. Panton, M. J. Baikie, and J. N. Lickiss. 1991. "Exposure to High
Tension Power Lines and Childhood Leukaemia: A Pilot Study," Medical Journal of
Australia 155:347.

o Feychting, M., and A. Ahlbom. 1993. "Magnetic Fields and Cancer in Children Residing
near Swedish High-Voltage Power Lines," American Journal of Epidemiology 138: 467 481.

 Olsen, J. H., A. Nielsen, and G. Schulgen. 1993. "Residence near High Voltage Facilities
and the Risk of Cancer in Children," British Medical Journal 307: 891-895.

+ Verkasalo, P. K., et al. 1993. "Risk of Cancer in Finnish Children Living Close to Power
" Lines," British Medical Journal 307: 895-899.

o Petridou, E., et al. 1993. "Age of Exposure to Infections and Risk of Childhood
Leukaemia," British Medical Journal 307: 774.

o Fajardo-Gutierrez, A., et al. 1993. "Close Residence to High Electric Voltage Lines and
Its Association with Children with Leukemia" (In Spanish), Boletin Medico del Hospital
Infantil de Mexico 50: 32-38.

o Ahlbom, A., M. Feychting, M. Koskenvuo, J. H. Olsen, E. Pukkala, G. Schulgen, and P.
Verkasalo. 1993. "Electromagnetic Fields and Childhood Cancer," Lancet 342: 1295-1296.

Residential Adult Cancer Studies

(The following references are in chronological order.)

« Wertheimer, N., and E. Leepen 1982. "Adult Cancer Related to Electrical Wires near the
Home," International Journal of Epidemiology 11: 345-355.

» McDowell, M. E. 1986. "Mortality of Persons Resident in the Vicinity of Electricity

http://www.niehs.nih.gov/oc/factsheets/emf/referenc.htm 6/18/01



References Page 4 of 7

Transmission Facilities," British Journal of Cancer 53: 271-279.

» Severson, R. K., R. G. Stevens, W. T. Kaune, D. B. Thomas, L. Heuser, S. Davis, and L.
E. Sever. 1988. "Acute Nonlymphocytic Leukemia and Residential Exposure to Power
Frequency Magnetic Fields," American Journal of Epidemiology 128: 10-20.

» Coleman, M. P., C. M. J. Bell, H. L. Taylor, and M. P. Zakelj. 1989. "Leukaemia and
Residence near Electricity Transmission Equipment: A Case-Control Study," British Journal
of Cancer 60: 793-798.

e Youngson, J. H. A. M., A. D. Clayden, A. Myers, and R. A. Cartwright. 1991. "A
CaseControl Study of Adult Hematological Malignancies in Relation to Overhead
Powerlines," British Journal of Cancer 63: 977-985.

o Eriksson, M., and M. Karisson. 1992. "Occupational and Other Environmental Factors
and Multiple Myeloma: A Population Based Case-Control Study," British Journal of
Industrial Medicine 49: 95-103.

» Feychting, M., and A. Ahlbom. 1992. Magnetic Fields and Cancer in People Residing
near Swedish High Voltage Power Lines, Institute of Environmental Medicine, Karolinska
Institute, Stockholm.

 Schreiber, G. H., G. M. H. Swaen, J. M. M. Meijers, J. J. M. Slangen, and E Sturmans.
1993. "Cancer Mortality and Residence near Electricity Transmission Equipment: A
Retrospective Cohort Study," International Journal of Epidemiology 22: 9-15.

Cancer Clusters

o Anonymous. 1990. "State Health Studies in Connécticut and North Carolina Refute
Brodeur's 'Cancer Clusters," Transmission/Distribution Health & Safety Report 8: 6, 9-10.

» Neutra, R. R., and E. Glazer. 1993. An Evaluation of an Alleged Cancer Cluster Among
Teachers at the Slater School Between 1973 and 1992. California Department of Health
Services, Berkeley, Calif.

(Several papers on the clustering of health events can also be found in the American
Journal of Epidemiology, Vol. 132: Supplement, June 1990.)

Occupational EMF Cancer Studies

« Electromagnetic Health Effects Committee. 1992. "Regulatory Issues," Chap. 3 in Health
Effects of Exposure to Powerline-Frequency Electric and Magnetic Fields. Public Utility -
Commission of Texas, Austin, Tex.

« Floderus, B., et al. 1993. "Occupational Exposure to Electromagnetic Fields in Relation to

Leukemia and Brain Tumors: A Case-Control Study in Sweden," Cancer Causes and
"~ Control 4: 465-476.

http://www .niehs.nih.gov/oc/factsheets/emf/referenc.htm 6/18/01



References Page 5 of 7

o Guenel, P., P. Raskmark, J. Bach, and E. Lynge. 1993. "Incidence of Cancer in Persons
with Occupational Exposure to Electromagnetic Fields in Denmark", British Journal of
Industrial Medicine /i>50: 758-764.

o Matanoski, G. M., et al. 1993. "Leukemia in Telephone Linemen," American Journal of
Epidemiology 137: 609-619.

e Sahl, J. D., M. A. Kelsh, and S. Greenland. 1993. "Cohort and Nested Case-Control
Studies of Hematopoietic Cancers and Brain Cancer Among Electric Utility Workers,"
Epidemiology 4: 104-114.

e Savitz, D. A., and D. P. Loomis. 1995. "Magnet)'c Field Exposure in Relation to Leukemia
and Brain Cancer Mortality among Electric Utility Workers," American Journal of
Epidemiology 141(62): 1-12.

o Theriault, G., et al. 1994. "Cancer Risks Associated with Occupational Exposure to
Magnetic Fields Among Utility Workers in Ontario and Quebec, Canada, and France: 1970-
1989," American Journal of Epidemiology 139: 550-572.

Some National Reviews of EMF Research

o Advisory Group on Non-lonizing Radiation. 1992. Electromagnetic Fields and Cancer 3
(1). National Radiological Protection Board. Chilton, Didcot, Oxon, U.K.

o Expert Group of the Danish Ministry of Health on Non-ionizing Radiation. 1993. Report on
the Risk of Cancer in Children with Homes Exposed to 50 Hz Magnetic Fields from High-
Voltage Installations. Danish Ministry of Health, Copenhagen.

» Guenel, P., and J. Lellouch.-1993. Synthesis of the Literature on Health Effects from Very
Low Frequency Electric and Magnetic Fields. INSERM, National Institute of Health and
Medical Research, Paris.

« Oak Ridge Associated Universities Panel. 1992. Health Effects of Low-Frequency Electric
and Magnetic Fields. ORAU 92/ F8. Prepared for the Committee on Interagency Radiation
Research and Policy Coordination. U.S. Government Printing Office: GPO #029-00000443-
9.

e Peach,H. G., W. J. Bonwick R. Scanlan, and T. Wyse. 1992. Report of the Panel on
Electromagnet/c Fields and Health to the Victorian Government. M/n/ster of Health,
Melbourne, Australia.

» Science Advisory Board. 1992. Potential Carcinogenicity of Electric and Magnetic Fields.
EPA SAB-RAC-92-013. U.S. Environmental Protection Agency, Washington, D.C.

e Swedish National Board for Electrical Safety. 1993. Revised Assessment of Magnetic
Fields and Health Hazards. Stockholm.

http://www.niehs.nih.gov/oc/factsheets/emf/referenc.htm 6/18/01



References Page 6 of 7

Electricity Use and Cancer Rates

o Jackson, J. D. 1992. "Are the Stray 60-Hz Electromagnetic Fields Associated with the
Distribution and Use of Electric Power a Significant Cause of Cancer?” Proceedings of the
National Academy of Sciences 89: 3508-3510.

o Kujawa, L. J., et al. 1992. Electric Power Trends 1992. Arthur Anderson & amp; Co.,
Atlanta, and Cambridge Energy Research Associates, Inc., Cambridge, Mass.

e Miller, B. A., et al., eds. 1992. Cancer Statistics Review: 1973-1989. NIH Pub. No.
922789. National Cancer Institute, Bethesda, Md.

e Savitz, D. A. 1993. "Health Effects of Low-Frequency Electric and Magnetic Fields,"
Environmental Science and Technology 27: 52-54.

Some Noncancer EMF Studies of Humans

e Brent, R. L., W. E. Gordon, W. R. Bennett, and D. A. Beckman. 1993. "Reproductive and
Teratologic Effects of Electromagnetic Fields,” Reproductive Toxicology 7: 535580.

e Juutilainen, J., P. Matilainen, S. Saarikoski, E. Laara, and S. Suonio. 1993. "Early
Pregnancy Loss and Exposure to 50-Hz Magnetic Fields," Bioelectromagnetics 14: 229-
236.

e Lindbohm, M. L., et al. 1992. "Magnetic Fields of Video Display Terminals and
Spontaneous Abortion,"” American Journal of Epidemiology 136: 1041-1051.

o McMahan S., J. Ericson, and J. Meyer. 1994. "Depressive Symptomatology in Women
and Residential Proximity to High-Voltage Transmission Lines," American Journal of
Epidemiology 139: 58-63.

» Poole, C., et al. 1993. "Depressive Symptoms and Headaches in Relation to Proximity to
an Alternatmg Current Transmission Line Right-of-Way,"” American Journal of Epidemiology
137: 318-330.

» Rea, W. J., et al. 1991. "Electromagnetic Field Sensitivity," Journal of Bioelectricity 10:
241-256.

e Roman, E., V. Beral, M. Pelerin, and C. Hermon. 1992. "Spontaneous Abortion and Work
with Visual Display Units," British Journal of Industrial Medicine 49: 507-512.

Laboratory EMF Studies

(Results of EMF laboratory research can be found in the following.)

 Anderson, L. E. 1993. "Biological Effects of Extremely Low-Frequency Electromagnetic

http://www .niehs.nih.gov/oc/factsheets/emf/referenc.htm 6/18/01



References Page 7 of 7

Fields: In Vivo Studies,” American Industrial Hygiene Association Journal 54(4): 186-96.

e Blank, M., ed. 1993. Electricity and Magnetism in Biology and Medicine: Review and
Research Papers Presented at the First World Congressfor Electricity and Magnetism in
Biology and Medicine. San Francisco Press, San Francisco.

o Cleary, S. F. 1993. "A Review of In Vitro Studies: Low-Frequency Electromagnetic
Fields," American Industrial Hygiene Association Journal 54(4): 178-85.

» Frey, A. H. 1993. "Electromagnetic Field Interactions with Biological Systems,"
Federation of American Societies for Experimental Biology Journal (FASEB) 7: 272-281.

Studies of Melatonin and EMF

o Lee, J. M., et al. 1993. "Melatonin Secretion and Puberty in Female Lambs Exposed to
Environmental Electric and Magnetic Fields," Biology of Reproduction 49: 857-864.

o Liburdy, R. P., T. R. Stoma, R. Sokolic, and P. Yaswen. 1993. "ELF Magnetic Fields,
Breast Cancer, and Melatonin: 60 Hz Fields Block Melatonin's Oncostatic Action on ER
Breast Cancer Cell Proliferation,"” Journal of Pineal Research 14: 89-97.

* Reiter, R. J. 1992. "Alterations of the Circadian Melatonin Rhythm by the Electromagnetic
Spectrum: A Study in Environmental Toxicology," Regulatory Toxicology and Pharmacology
15: 226-244.

o Wilson, B. W., R. G. Stevens, and L. E. Anderson. 1989. "Minireview: Neuroendocrine
Mediated Effects of Electromagnetic Field Exposure: Possible Role of the Pineal Gland,"
Life Sciences 45: 1319-1332.

On to the Appendix...

Back to Contents...

Eactsheets and Pamphietsl [Facts About Environment-Related Diseases and Health Risks

NIEHS welcomes your comments and
suggestions. Please send them to: NIEHS Home NiH Home
WebCenter Page Page

(webcenter@niehs.nih.gov)

Page created: 27 Jan 98
Last revision: 30 Oct 98

http://www .niehs.nih.gov/oc/factsheets/emf/referenc.htm 6/18/01



Appendix Page 1 of 3

Questions and Answers about EMF
Electric and Magnetic Fields Associated with the Use of Electric Power

Appendix

Purpose

The Electric and Magnetic Fields Research and Public Information Dissemination (EMF
RAPID) Program, | established by Sect. 2118 of the Energy Policy Act of 1992, focuses on
finding answers to these key questions: Does exposure to EMFs produced by the
generation, | transmission, and use of electric energy pose a risk to human health? If so,
how significant is the risk, who is at risk, and how can the risk be reduced?

Research conducted under the EMF RAPID Program covers a broad range of scientific
disciplines and complements EMF research already under way in the United States and
abroad. The program coordinates and focuses the federal EMF research effort and
provides a central point from which to evaluate research results and interpret them for the
public.

Organization

The U.S. Department of Energy (DOE) administers the overall program and directs
research on exposure | assessment and field management techniques. The National
Institute of Environmental Health Sciences (NIEHS) directs the risk assessment and health
effects research. The public information component of the program is the responsibility of
both DOE and NIEHS.

An Interagency Committee representing nine federal agencies is responsible for developing
the program agenda; establishing guidelines for interagency coordil nation; and monitoring,
evaluating, and reporting program results. The Interagency Committee includes
representatives from '

the U.S. Department of Energy,

the National Institute of Environmental Health Sciences,
the U.S. Environmental Protection Agency,

the U.S. Department of Defense,

the Occupational Safety and Health Administration,

the National Institute of Standards and Technology,

the U.S. Department of Transportation,

the Rural Electrification Administration, and

the Federal Energy Regulatory Commission.

The program receives guidance from the National EMF Advisory Committee, whose
members come from diverse constituencies, including public advocacy groups, organized
labor, state governments, academia, and industry. The National Academy of Sciences will
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evaluate the research conducted under the EMF RAPID Program.

Health Effects Research

Health effects research will receive most of the funding under the EMF RAPID Program,
and the research findings will be used to assess risk and develop risk assessment models.
Research will focus on effects suggested by previous studies, such as childhood leukemia,
brain cancer, breast cancer, neurobehavioral effects, and certain adverse reproductive
effects, and will cover a wide range of disciplines, including epidemiology, toxicology, basic
biology, and physiology. DOE and NIEHS will work together to ensure common, controlled
exposures in EMF studies, and quality control procedures will be instituted for all health
effects experiments.

Exposure Assessment and Field Management Research

Exposure assessment research is required for EMF risk assessment. Researchers will
study various environments to try to determine what kinds of EMF exposures are typical in
those settings. Source characterization will also provide information for assessing potential
EMF exposures by studying how people are exposed to specific EMF sources.

Field management research and development will be supported at this stage. If it is
determined that EMF exposure poses a risk to human health, the results of this research
will provide decision makers with options for reducing risk.

Risk Assessment

Hazard identification, risk assessment, and risk evaluation models will be developed under
the direction of NIEHS to provide a framework for using the scientific and engineering
results in deciding whether there is any risk to human health from exposure to EMF. During
the development of these models, the public will be kept informed and asked to comment.

Public Information

The EMF RAPID Program will provide a source of up-to-date information for the general
public about various aspects of the EMF issue: possible human health effects, the types
and extent of human exposure, technologies for measuring and characterizing fields, and
methods for assessing and managing exposure. This booklet, the first public information
product of the RAPID Program, is also available in Spanish.

To facilitate the collection and dissemination of technical information on EMF, NIEHS and
DOE are establishing an EMF Biomedical Science and Engineering Information
Clearinghouse. The clearinghouse and its databases will include all available information
about federally and privately funded EMF research.

Public information materials will include brochures for various audiences (including some
Spanish language materials), resource guides and information summaries for policy makers
measurement manuals, news media briefing materials, and an EMF public information
hotline. Both the EMF Interagency Committee and the National EMF Advisory Committee
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will review public information materials developed under this program. The EMF RAPID
Program is not intended to replace or duplicate existing public information networks but
rather will take full advantage of these resources.

Funding

The law requires that at least 50% of the total costs of the EMF RAPID Program be offset
by contributions from nonfederal sources. The program has a total authorization of $65
million over a 5-year period. Nonfederal contributions are solicited based on the annual
federal appropriation.

Early nonfederal contributors to the EMF RAPID Program include member companies of
the Edison Electric Institute, the National Rural Electric Cooperative Association, the
American Public Power Association, the Electric Power Research Institute, and the National
Electrical Manufacturers Association.
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